Effects of 5-hydroxytryptamine and 5-hydroxytryptamine receptor agonists on ion transport across mammalian airway epithelia.
1. 5-Hydroxytryptamine has been suggested as a candidate for an endogenous inhibitor of airway sodium transport. Amiloride, an inhibitor of epithelial sodium channels, has therapeutic potential in disorders of airway ion transport such as cystic fibrosis, but its duration of action in vivo is short. 5-Hydroxytryptamine and related compounds have been studied to investigate whether any might be a useful alternative to amiloride for clinical use, and to further assess the possible physiological role of 5-hydroxytryptamine in the regulation of airway ion transport. 2. Sheep tracheal epithelium was mounted in Ussing chambers under short-circuit conditions. Mucosal application of 5-hydroxytryptamine resulted in an immediate, reversible, concentration-related decrease in the short-circuit current, maximal with 38% inhibition of the short-circuit current at 25 mmol/l. This response was completely inhibited by pretreatment of tissues with mucosal amiloride (100 mumol/l). These features are consistent with a direct effect of 5-hydroxytryptamine on amiloride-sensitive sodium channels. Similar results were obtained in a limited number of studies using human bronchial epithelium. 3. The effects of mucosal addition of a range of 5-hydroxytryptamine agonists were studied to determine if any was a more potent blocker of amiloride-sensitive sodium transport than 5-hydroxytryptamine. The 5-HT3 agonist 2-methyl-5-hydroxytryptamine had no effect on the short-circuit current at concentrations of up to 5 mmol/l. The 5-HT1D agonist sumatriptan had no effect at concentrations below 5 mmol/l and at 5 mmol/l had only a transient effect.(ABSTRACT TRUNCATED AT 250 WORDS)